The protective role of nitric oxide and nitric oxide synthases in whole-body hyperthermia-induced hepatic injury in rats.
The present study was designed to elucidate the role of endothelial nitric oxide (NO) synthase (eNOS), inducible NOS (iNOS)-derived NO and heat-shock protein (Hsp70) in a rat model of whole-body hyperthermia (WBH)-induced liver injury. Real-time polymerase chain reaction, immunohistochemistry and western blot were used to observe the mRNA and protein expression of eNOS, iNOS and Hsp70. Rats were exposed to hyperthermia by immersion for 60 min at a conscious state in a water bath maintained at 41°C. Plasma aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were used to assess liver injury 15 h after the hyperthermia challenge. Nitrosative and oxidative mediators, particularly NO and hydroxyl radical were measured. Plasma AST, ALT, hydroxyl radical, and NO were significantly increased after WBH. There were 4.14 ± 0.42, 2.82 ± 0.34 and 2.91 ± 0.16-fold increases in the mRNA expression of eNOS, iNOS and Hsp70. Immunohistochemistry and western blot showed up-regulation of eNOS, iNOS and Hsp70 protein. An eNOS inhibitor (N(ω)-nitro-L-arginine methyl ester (L-NAME)), or an iNOS inhibitor (aminoguanidine (AG)), significantly aggravated the liver injury. On the contrary, administration of NO precursor, L-arginine (L-ARG), attenuated the liver injury. Hsp70 inhibitor quercetin reduced Hsp70, while aggravating the WBH-induced hepatic changes. WBH induces increases in eNOS, iNOS and Hsp70 expression with increase in NO release. The deleterious effects of L-NAME and AG and the protective effects of L-ARG and Hsp70 inhibitor on the liver function and pathology suggest that NO and heat shock protein play a beneficial role in the WBH-induced hepatic injury.